Accumulation of ppGpp in a relA mutant of Escherichia coli during amino acid starvation.
In Escherichia coli, amino acid starvation triggers the rapid synthesis of two guanosine polyphosphates, pppGpp and ppGpp (the 3'-pyrophosphates of GTP and GDP, respectively). Determination of the turnover rate of the ppGpp pool indicated that during serine deprivation, as opposed to other amino acid starvations, the rate of ppGpp degradation is dramatically decreased. This results in a slow but significant accumulation of this regulatory nucleotide in a relA mutant during serine starvation. Similar ppGpp accumulation can be seen during serine starvation in different serine auxotrophic mutants carrying different relA alleles. On the other hand, no ppGpp accumulation is induced in various relaxed strains by serine hydroxamate treatment.